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??V¤£u!Þßæç«ãst ( DNS, Direct Numerical Simulation ) 
OhiÈ©ëO£OVÓj^^uZÓµOú6ûÖ>#½¾ ¥¤ G1A#æ










#ÙvV z9^Y_nFKZãÙvuð±O¦ÐæØ(F=u?2/h, u?: Ö&±, h: R#!
GzçÇ)uÈ¯àE­}j}#qàn½¾^YlKZÖO£øð±½¾







 1-(1) Yg#°01ýþ    1-(2) Yg#°01ýþVy[Y_«ãt
jij MwCxy
¥ ÙÚKZ (1) - (4) u¸Z|¦EÏu®ÇZ!Á (2) È©*Md>G
æO=±u¥¦ÊLÈÓB#TG[4]VXw_ Navier-Stoks  (3)ZLÈÓB#TGOÓÒ




















































































??                           (4) 
rruZui ( = u,v,w ( i=1,2,3 ) ) K ã ( x, i=1 ), Ö ( y, i = 2 ), EP# ( z, i = 3 ) Ùv¾O±
Z t: "#Zp: ¦ÐZ?: LÈÓB#TG, ?: £qànQ_âm"³#*KÜ#çqà



















u 3£ Runge-KuttatVXw_n¦ÐÓÒ´#ÛtuKZ¤±?%N^ 3\8j/












 2 ú6ûÖ>#½¾üqO DNSÖ%$×%E§äu«ã!
 2u FLiBeúVXw_F6u®ÇZìd>Gæ^«ã!^OîïV¸nY
g#°01Ö>#½¾[9]u®wlKZìd>Gæ ( Re??= u?h/?Zu?:Ö&± ) K
400 – 3000ÚZR#!GÇ(2h)u¥¦Ê G1A#æ ( Ha=By2h(?/??)1/2Z?: LMaw, ?: ­
 ) K 20 – 100Úqà( /­uKd>GæuW )n
Q_ 2O9K$¾Õ©[TB](àwK 1°%Eà_¯O«ã"#V 10Ú^Y_F








L>M%L>N#E"#$%^OquÈ¯ZFLiBeV±Y_ZRe??= 400, Pr = 
25, Ha =0, 20, 28 O°%E (  2O1 ) È©ScO KOH[3]V±Y_ Re??= 1000, Pr = 5, Ha 
=0, 28, 48 O°%E ( 2O2 ) ODNSÖ%$×%E§äu~YlwnQ_}~25KZ




YYëOðÙqZuîYlKZ¤d>Gæ½¾ü ( Re?=1000, 2000 ) u®wlKZ
«ã!O±KuÈ¯ZScO KOH ( Pr =5 Ú ) uaºl®¯ZFLiBeúV\]








































































































eÎWD SX-9/256 2000, 2032, 1920 6.5 24.81 
12;^_ÏÐD SX-9/256 7.7 29.53 
Iwamoto et al.[13] ES/ 2048 2304, 1025, 2048 5.5 33.57 
Ishihara et al.[14] ES2/512 2048, 1536,2048 6.0 11.54 
 1u Re? = 2000 O«ã½¾üqZSX-9/256CPUVXw_F6OVãÏßV¸nEdD1Gt















ñèqà 10-100 TFLOPSOÓjVã±VË_ìuÞ³ 1000I/V¬³ß:qOÏ
ß>?KÞßqànërq@Ahi§O*TcSd%$(ES2)u®wlZEdD1
GtuÈDNSQ%½VúXYëOÏß>?Vjk_n®ES2OCPUKZ^ SX-9 
(CPU à_¯Z102.3 GFLOPS) XwºlwOOZ%½£ 8 CPU (¾Õ 125GB )ZQ_
%½#ÁKZOTEBU ^DfEM§~Ou\YZES2K 2^O Fat-Tree §
~^klwn


















|u 6È© 12£øtVXwlZ¤d>GæìFO DNSVÓjYZëO£
uvwlEdD1Gt^OõöVjk_n«ã½¾KZ¤d>GæìF`ORS§¨
OX¡7E­lwìd>Gæ 1000OF6V\]^Y_n¶°æKZ( x,y,z )Ùvuë
®Z( 720, 512,720 )^Y_nrOF6O¶°ÛßKEdD1Gtu®Ç DNSu®wl
*$ÛßqàZ?x+=18, ?z+=9 Ú^(âm"³#+K±^EÇÏïæuÈ¯R
¶[Y_çqàr^V¸)nQ_õöO_ìuZÈ© 2£	pøtVXw_«ãjk
















 original (Tohoku Univ.)
 new (ES2)
 new (Tohoku Univ.)
	

  !"#$%&'()*+,-./012,34 
56789:;<=>?@0ABCADEFG
_n
  7u}Ä±È©ìëOõöV¸n2£	pøt ( 2nd FDM ) OF6KZ¶°
ÛòÕOuÈ}Ä±O«*ºZ6£ ( 6th FDM ) È© 12£ (12th 
FDM ) OF6KZEdD1GtOq^FuðÌnQ_ìëOõöu®wlZ2nd 
FDMOF6KZìOJù>?ºZ6th FDM È© 12th FDMOF6KZEdD1Gt
Oq^±©ÍuðÌn
 7-(1) }Ä±÷Oõö         7-(2) ìë÷Oõö
 7 ¤£øtO£






6KZEdD1GtOq^Oª7Eqmn6th FDMOF6u®wlKZkxEuu/u??= 0.6 (¤'
º 3oñ)Og>#HIªlwOO÷KÈÊðÌYlwnðÙZ12th FDMOF6u®w
lKZ[g>#u®wlZEdD1GtO°%E^±©ÍðÌ7Eqmn

























U+ = ( 1/0.41 ) ln( y+ ) +5.0 




































(1) 2nd FDM                                             (2)  6th FDM 
             (3) 12th FDM                                              (4) spectral 
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